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Abstract 


Objective: Pediatrician is the first contact in the Pathway to Care in children with Mental 
retardation (MR). Following the recent advancements in the area of molecular genetics, 
understanding of specific conditions of MR or Developmental Delay (DD) is expanding. 
Hypothyroidism is a treatable metabolic/endocrinological cause of MR. The aim of this 
study was to determine the prevalence of hypothyroidism in school children with mental 
retardation. 

Material & Methods: The study was conducted with 140 randomly selected school¬ 
going children with MR residing at the Government Institute of Mentally Retarded 
Children, Chandigarh. Thyroid Stimulating Hormone (TSH) levels were estimated to find 
out the prevalence of hypothyroidism. 

Results: The prevalence of hypothyroidism in children with MR was 10.7% with mean 
TSH levels of 12.08 ± 4.58 mlU/ml. Majority of the children with Down syndrome had 
hypothyroidism. Developmental delay was found in all the children. Mean IQ levels were 
significantly lower in children with MR and hypothyroidism when compared with 
euthyroid children with MR. Significant negative correlation was present between IQ and 
TSH levels in the MR children with hypothyroidism 

Conclusion: The results of our study suggest that hypothyroidism may be a causative or 
exaggerating factor of MR in these children. Hence, mass screening of this treatable 
endocrine disorder in newborns as well as children diagnosed with MR is strongly 
recommended for identification and intervention of developmental delay in the 
community. 
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Introduction 

Family pediatrician is the first point of contact for any child with developmental delay 
(DD) and mental retardation (MR). Approximately 1-3% of children manifest some 
degree of MR [1]. Mental retardation originates during the developmental period and 
results in significantly sub-average general intellectual function with concurrent deficits 
in functional life skills. Following the recent advancement of molecular genetics, the 
understanding of specific mental retardation is expanding. Small chromosomal 
imbalances identified by microarrays constitute a significant cause of MR which is 
estimated to be in range of 10-15% [2], MR is also due to the additive effect of one or 
more causative factors. In 10-15% of individuals with MR the cause lies in the CNS 
malformation; 5% have multiple congenital anomaly syndromes [1]. Inborn errors of 
metabolism contribute a small fraction of the causes of MR of which a congenital 
hypothyroidism is important [3]. Approximately 1 in 4000 newborn infants in the world 
have a severe deficiency of thyroid function; more have mild/subclinical hypothyroidism. 
[4], In about 10% of the children diagnosed with hypothyroidism, the impairment at birth 
may be a transient phenomenon. The duration and severity of the transient neonatal 
hypothyroidism is greatly variable and its evolution is unpredictable; the most important 
cause being the trans-placental passage of maternal antibodies [5]. Congenital 
hypothyroidism is a potential treatable cause of developmental delay. Delay in diagnosis 
and treatment beyond the newborn period and early infancy has been linked to later and 
often substantial neuro-developmental sequelae [6], Treatment is simple, effective and in¬ 
expensive. Developed countries have mandatory newborn screening to detect and treat 
congenital hypothyroidism in the first week of life. In some countries where 
comprehensive newborn screening programme is not in place, congenital hypothyroidism 
has been found to be responsible for 3.8% cases of cognitive delay [7]. 

Hypothyroidism if present may aggravate the retardation due to other causes as well. If 
diagnosed early and treated the severity of retardation in these children could be less. The 
present study was aimed to determine the prevalence of hypothyroidism in school 
children with mental retardation. 

Material & Methods 

The sample for the study was drawn from Government Institute of Mentally Retarded 
Children (GIMRC), Chandigarh. The Institute serves 300 children in the age group of 7- 
18 years who are divided into 12 educational and 6 vocational classes, each consisting of 
15-20 students. The Institute offers both day care as well as residential facilities. 
Approximately half of the students from each class were selected for the study with the 
help of a table of random numbers. Parents of the 150 subjects thus selected (including 20 
from the residential facility) were contacted for informed consent for the study. 10 
parents did not provide consent. 

The children were screened for hypothyroidism with estimation of Thyroid Stimulation 
Hormone (TSH) levels along with the routine hematological and biochemical 
investigations required by the GIMRC. Venous sample was collected after observing all 
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the aseptic precautions and analyzed for TSH levels in the Department of Biochemistry, 
Government Medical College & Hospital Chandigarh. Analysis of TSH was done by 
Chemiluminiscence on BAYER ACS 180 analyzer. Detailed history of the children was 
taken from the parents and teachers. Children with TSH levels > 5.5 mlU/ml were labeled 
as hypothyroid [8]. 

Intelligence Quotient (IQ) levels of the children was assessed by the psychologist at 
GIMRC using the criteria of Vineland Social Maturity Scale & Gessell’s Developmental 
Training Test [9,10], 

Based on the IQ levels children were categorized as having mild, moderate and severe 
MR according to the criteria in International Classification Diseases - 10 [11], 

IQ levels Mental retardation 

50- 69 Mild 

35-49 Moderate 

20-34 Severe 

<20 Profound 

Statistical analysis was done using chi square and student’s ‘t’ test. 

Results 

During the study 140 randomly selected school children with mental retardation in the 
age group of 7-18 years were screened for hypothyroidism. The prevalence of 
hypothyroidism (TSH > 5.5mIU/L) was found to be 10.7%. The mean TSH levels were 
3.59 ± 1.51 mlU/ml in euthyroid children and 12.08 ± 4.58 mlU/ml in hypothyroid 
(Table 1) 


Table 1: TSH levels & IQ scores in the study sample 



Euthyroid 

n=125 

Hypothyroid 

n=15 

P value 

TSH levels in 

mlU/ml 

(MeaniSD) 

3.59±1.51 

12.08±4.58 

p<0.001 

IQ 

(MeaniSD) 

54.6 ±13.38 

42.6 ± 13.24 

p<0.001 


The mean age of children with hypothyroidism was 13.6 ± 1.8 years. 55.3% were males 
and 46.6% females, the M: F ratio being 1.1:1. Family history of hypothyroidism was 
found in only 14.2% cases while the rest were sporadic. MR in the children found to be 
hypothyroid was associated with various syndromes as shown in Table 2, of which the 
majority (40%) were Down’s syndrome. The signs and symptoms observed in them are 
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shown in Table 3. Developmental delay was found in all the children and among other 
signs & symptoms the incidence of speech disorder was found to be the maximum. 


Table 2: Reported co-morbidity at birth in the study sample with Hypothyroidism 



Disease/Syndrome 

Percentage 

1 

Down’s syndrome 

40% 

2 

Birth asphyxia 

13.3% 

3 

Congenital Rubella Syndrome 

6.7% 

4 

Cause not known 

40% 


Table 3: Signs and Symptoms in the MR children with Hypothyroidism 



Signs & Symptoms 

Percentage 

1 

Speech disorder 

40% 

2 

Developmental delay 

100% 

3 

Short stature 

20% 

4 

Constipation 

13.3% 

5 

Lethargy 

33.3% 

6 

Neonatal jaundice 

13.3% 

7 

Convulsive disorder 

26.6% 


The mean IQ in children with hypothyroidism was 36.6 ±15.01 and in euthyroid children 
was 54.64 ± 13.38 (Table 1). 40% of the hypothyroid children had moderate mental 
retardation while mild and severe mental retardation was in 33.4% and 26.6% of the 
children respectively (Table 4). A negative correlation (r = -1.2) was found between the 
IQ levels and TSH levels in the mentally retarded children with hypothyroidism - higher 
the TSH levels were more severe was the mental retardation indicated by the IQ levels. 
(Fig.I) 
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Table 4: Mean TSH levels & IQ in the study sample with Hypothyroidism 



Mild Mental 
Retardation 

Moderate Mental 
retardation 

Severe Mental 
retardation 

Proportion of 
children with 
MR and 

Hypothroidism 

33.4% 

40% 

26.6% 

TSH levels in 

mlU/ml 

(MeaniSD) 

9.2 ±3.1 

11.13 ± 3.8 

17.1 ±3.2 

IQ 

(MeaniSD) 

56.8 ±4.96 

44.16 ±3.54 

25 ±3.6 


Fig 1: Correlation between TSH levels and IQ in study sample with Hypothyroidism. 



Discussion 

Hypothyroidism in children and neonates is classified in three major groups: endemic, 
transient and sporadic hypothyroidism. Causes of sporadic hypothyroidism include 
hypothalamic-pituitary or thyroid dysgenesis and/or dyshormogenesis as well as hypo- 
responsiveness or resistance to either TSH or thyroid hormones [12]. The genetic defect 
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of thyroxine synthesis can also occur within a structurally normal gland. Among specific 
defects are TSH resistance, iodine trapping defect, organification defect or thyroglobulin 
deficiency [4]. 

Hypothyroidism in the newborn period is often overlooked in our country as there are no 
mandatory screening procedures for neonates post-natally. Delayed diagnosis leads to 
severe outcome - mental retardation, emphasizing the importance of neonatal screening 
for congenital hypothyroidism [13]. Incidence of congenital hypothyroidism in children 
is as high as 1/593 [16], In the current study of randomly selected school children with 
mental retardation, the prevalence of hypothyroidism was found to be 10.7%. This 
indicates that in children with MR, hypothyroidism may be a significant factor 
aggravating the mental retardation. Hsiao et al (1989) screened school children with MR 
for hypothyroidism, phenylketonuria, and galactosemia and found an incidence of 0.36% 
of congenital hypothyroidism in their study group [14], In a similar study Wuu et al 
(1991) found hypothyroidism in 0.2% of their study population [15], Others have also 
identifies that hypothyroidism to be a cause of mental retardation in children [17, 18] 

We, in this study report a prevalence of 10.7% hypothyroidism by TSH screening in the 
school children with mental retardation. This prevalence is about five times higher than 
the reported prevalence of hypothyroidism in school going normal children from India 
[19]. The thyroid status of these children in the study at birth was not known; so we 
cannot comment on the prevalence of congenital hypothyroidism, though it seems to be a 
probability. Winker et al (1993) in their study on children with congenital 
hypothyroidism found disorder of speech along with deficient psychomotor & intellectual 
development [20], In our study we also found that 40% of the children with mental 
retardation with hypothyroidism had speech disorder. In another study Al Quadah (1998) 
screened cognitively delayed children for congenital hypothyroidism. They found main 
presenting symptoms were seizures, lethargy, poor feeding, constipation and prolonged 
jaundice [7]. We also found similar findings in the children with mental retardation with 
hypothyroidism, 26% had seizure disorder, 13.3 % had history of prolonged neonatal 
jaundice, 33% complained of chronic constipation and about 33% had lethargy. The 
chronic systemic signs and symptoms also suggest a probability of congenital 
hypothyroidism. 

It has been reported that approximately 85 % of cases reported for hypothyroidism are 
sporadic and 15% hereditary [4]. We found similar results in our study group. Only 
14.2% of the hypothyroid children had a family history of hypothyroidism. 

It has been found that twice as many females as males are effected with congenital 
hypothyroidism [4], In our study, however, we found a male: female ratio of 1.1:1 in 
children with hypothyroidism. 

Untreated or unrecognized congenital hypothyroidism has grave consequences, with 
moderate to severe mental retardation, growth failure, deafness and neurological 
problems [21], Evidence exists that infants with low serum T4 levels and high TSH levels 
have low IQ values [21], In our study we found that in children with hypothyroidism the 
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mean IQ was significantly lower as compared to the euthyroid (p<0.001). There was a 
statistically significant negative correlation between the IQ levels and the TSH levels. 
However, it was difficult to prove that the lower IQ of these children was the result of 
hypothyroidism alone. For example, 40% of the children with MR and hypothyroidism in 
this study had Down’s syndrome that is known to be associated with low IQ [22, 23], 

It is likely that hypothyroidism not detected and treated, could have aggravated the 
delayed development leading to MR in the study sample. Early detection and treatement 
could have provided definite benefit. Thus the severity of hypothyroidism at diagnosis is 
the most important prognostic factor affecting the intellectual outcome. 

Conclusion 

Prevalence of hypothyroidism determined by high TSH levels was as high as 10.7% in a 
randomly selected 140 school going children with mental retardation. Most of them were 
sporadic hypothyroidism. This prevalence was much higher than the reported prevalence 
rate of hypothyroidism in school going normal children in India. The cognitive abilities 
of the MR children with and without hypothyroidism were significantly different - those 
with hypothyroidism scored lower on IQ tests. 40% of the MR children with 
hypothyroidism in the study also had Down Syndrome indicating a high co-occurrence of 
the three conditions. It is possible, that hypothyroidism exaggerates the delay and 
retardation in children with Down’s syndrome. 

The limitations of our study were that the thyroid status of the children screened at birth 
was not known, so we cannot comment on the hypothyroidism as the sole cause of the 
mental retardation. The study methodology did not include assessment of T3, T4 and 
anti-thyroid antibodies that are known to be high. 

The study reiterates the need for screening, early detection and timely treatment for 
hypothyroidism in newborns to prevent mental retardation . It also indicates the need for 
regular screening of thyroid dysfunction in children with mental retardation including 
Down’s syndrome as treatment may improve learning the cognitive abilities in these 
children. 
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